Multiple Myeloma Presenting as Cryoglobulin2emia E C Gordon-Smith BM, R J Harrison FRCP and J R Hobbs MD (St James' Hospital, Balham, London) E C, man, born 1900 This patient was first discussed in the Clinical Section meeting in November 1955 (Harrison 1956) . At that time he had had symptoms for two years and cryoglobulinemia was described as 'essential' because there was no evidence of other apparent disease. He is presented again now, fifteen years after the onset of symptoms, to show the slow progression from an apparently benign condition to myelomatosis. History: In the winter of 1953-4 the patient noticed small red flat lesions, about 5-10 mm in diameter, on his feet and hands about half an hour to three hours after exposure to cold. During the next three to four days these became purple in colour and some of them progressed to indolent, painless ulcers which took about three weeks to heal. (M) band at the end of the y-globulin with some reduction ofnormal y-globulin. The urine shows a nonselective proteinuria due to irreversible glomerular damage: the M-band is present in the urine at a greater concentration (relative to albumin) than the M-band in the serum; it is due to smaller molecules of Bence-Jones protein type-L In 1954 he was investigated at St James' Hospital, Balham. Apart from the skin lesions on the pressure sites of the hands and feet, he was well. There were no abnormalities on general examination and in particular the reticulo-endothelial system was normal. No exudates or hemorrhages were seen in the fundi. Investigations, summarized below, showed a normal blood count, normal urea and electrolytes and normal urine analysis. It was noticed, however, that the patient's serum gelled at room temperature and redissolved at 37°C. The ESR at 37°C was 67 mm in 1 hour (Wintrobe) , and electrophoresis on paper indicated an abnormal protein which migrated as a narrow band with the P2-globulins. This protein had the properties of a cryoglobulin. The bone marrow was within normal limits, apart from a slight increase in plasma cells.
No treatment was given at this time apart from advising him to keep warm. Other parts of the body, the buttocks, knees and elbows, gradually became affected by the skin lesions. The ears and nose were spared. Apart from the spread of these lesions, and some limitation of his activities in cold weather, he remained well and fully active.
In March 1967 he was found, at routine followup examination, to have proteinuria. Further investigations (see below) showed an increase in the Clinical Section amount of the abnormal yG protein since 1961 (Fig 1) . He was not anxmic. Urine electrophoresis demonstrated the presence of a type-L Bence-Jones protein.
In December 1967 he was re-admitted as an emergency following a melena. On examination he was pale, the pulse rate was 100/min. Skin lesions were present in the previously mentioned areas. Rectal examination showed reddish melkna but no other abnormality. Retinal examination showed a flame-shaped hemorrhage in the right eye. Investigations showed that the hemoglobin had fallen to 6-0 g/100 ml, that proteinuria with Bence-Jones protein was still present, the blood urea was elevated and the concentration of abnormal yG protein Fad increased further. A barium enema demonstiated extensive diverticulosis of the colon.
He was referred to St Bartholomew's Hospital for further investigation. Bone marrow examination showed up to 50% primitive plasma cells in some areas, a frankly myelomatous appearance. He was started on cyclophosphamide 50 mg t.d.s. in an attempt to lower the amount of abnormal protein present, and so to lessen the risk of further renal damage.
In March 1968 he suffered a further melkna and required blood transfusion. No untoward reactions occurred and he was discharged home. He remains well apart from a thrombophlebitis of the long saphenous vein which was followed by a crop of skin lesions along the distribution of the vein. (Fig 1) . Urine: total protein 9-2 g/24 h; electrophoresis shows a type-L Bence-Jones protein and a nonspecific proteinuria (Fig 1) . Iron binding capacity 294 ,tg/l00 ml, saturation 19%. Iliac crest marrow biopsy: marked patchy increase in plasma cells -up to 50% of nucleated cells in some areas; occasional bi-and tri-nucleated plasma cells seen; erythropoiesis normoblastic. Granulocytic series and megakaryocytes normal; iron stain showed reduced iron; appearances were suggestive of myelomatosis (Dr J S Malpas). Total serum protein 6-5, albumin 2-7, M-protein 1-2 g/100 ml. yA 115, yM 46 mg/100 ml. Urine: total protein 3-8 g/24 h; type-L Bence-Jones protein detected. Blood urea 78, serum calcium 8-9, serum uric acid 7-3 mg/100 ml. Chest X-ray: pleural thickening in left costophrenic angle; healed fracture of right 5th rib. Skull X-ray: no evidence of myeloma deposits. April 1968: Hb 9 5 g/100 ml. Total protein 6-7, M-protein 0-8, albumin 3-2 g/100 ml. Blood urea 106 mg/100 ml. Skull X-ray: a few small translucent areas in the vault of the skull are suggestive of myelomatosis.
Discussion
Cryoglobulins were first described, in a patient with myelomatosis, by Wintrobe & Buell (1933) . Since then cryoglobulins have been found in association with many diseases, of which multiple myeloma and the malignant lymphomas seem to be the most common (Lerner et al. 1947 . Much more rarely cryoglobulins have been found in the sera of patients without any other apparent disease. These cases of 'essential', 'primary' or 'idiopathic' cryoglobulinaemia have been reviewed several times since Barr et al. (1950) described the first case (Volpe et al. 1956 , Mackay et al. 1956 , Ritzmann & Levin 1961 , Shafar 1965 
YEARS
Our patient has clinical features typical of significant cryoglobulinemia, and the main interest of the case lies in the slow progression over fifteen years, from an apparently benign condition, originally described as 'essential' cryoglobulinxemia, to myelomatosis. Fig 2 shows the rate of increase in the cryoglobulin, the M-protein of monoclonal type (Waldenstrom 1964) , between 1961 and 1968. The doubling time of 4-5 years is much longer than that usually found in multiple myeloma: Hobbs (1967) found an average doubling time of one year among 26 patients. On the other hand patients with 'essential', benign monoclonal hyperglobulinaemia had a constant level of Mprotein over a number of years. Volpe et al. (1956) found a constant level of cryoprotein in their patient with essential cryoglobulinemia over seven months, though the patient was receiving treatment with ACTH. An increasing level of cryoprotein over a number of months or years may, therefore, be of importance in distinguishing 'essential' cryoglobulinaemia from an underlying myeloma. This might provide a diagnosis before bone changes become apparent.
The slow increase in plasma cells in the marrow of our patient from an apparently normal marrow with up to 5 % plasma cells showing occasional young forms in 1954, through the appearance of multinucleate plasma cells in 1961 to the frankly myelomatous pattern seen now, has followed the increase in cryoprotein. The plasma cells may be increased in the bone marrow in essential cryoglobulinsemia (Zlotnik 1958) though this is not always so (Volpe et al. 1956 ). This may depend on the part of the bone marrow examined and the stage of the disease.
The symptoms of cryoglobulinemia are thought to be the result of precipitation of the cryoprotein in capillaries or venules (Hansen & Faber 1947) , possibly with a local sensitivity reaction (Volpe et al. 1956 ). Many factors, besides temperature, affect the precipitation of the cryoglobulin, including the concentration of the protein, the ionic strength and osmolality of the plasma, the hydrogen ion concentration, and the availability of sulphydryl bonds . It is possible that the renal failure which occurs in cryoglobulinemia (Barr et al. 1950) and which may be a diffuse glomerulonephritis is the result of precipitation of the cryoprotein due to concentration after loss of fluid in the glomerular filtrate. It is also possible that the appearance of skin lesions in our patient at pressure sites and along the inflamed saphenous vein is the result of changes in the physical state of the plasma, rather than the direct effects of cold. Treatment is, therefore, aimed either at reducing the concentration of abnormal protein or preventing the precipitation of this protein. We have used cyclophosphamide to reduce the number of plasma cells capable of producing the M-protein. The appearance of Bence-Jones type-L proteinuria suggests that the formation of the yG globulin is disorganized, with over-production of light chains and this in itself is of grave significance (Hobbs 1967) . So far the concentration of cryoglobulin has been reduced from 1-2 to 0-8 g/100 ml, but it is too early yet to assess the full effects of treatment. Renal function has not improved.
Other treatments for cryoglobulinemia have included plasmaphoresis (Koler et al. 1960) , to reduce the concentration directly; ACTH (Volpe et al. 1956 ), to prevent any sensitivity reaction; cysteine, a trial inhibitor to prevent precipitation of the cryoprotein (Koler et al. 1960) ; dicoumarol therapy (Domz & Feigen 1957) to prevent intravascular thrombosis; and even chloroquine (Butler 1963) . For all these remedies some success has been claimed, though no single treatment stands out as the most effective.
This patient illustrates, as Steinhardt & Fisher (1955) pointed out, that essential cryoglobulinLemia requires a long follow up before the name 'essential' or 'primary' can be given to it.
Dr J R Hobbs (Royal Postgraduate Medical School of London) said that the typical skin lesions brought on by exposure to cold indicated the need to examine serum and oxalated plasma separated at 37°C so that cryoglobulins or cryofibrinogen could be detected. Serum cryoglobulins might be mixed (polyclonal) or monoclonal . The formation of a crystalline precipitate in this patient's serum, its narrow electrophoretic mobility and the finding of only one class of heavy chain (y) and only one type of light chain(A) confirmed this as a monoclonal cryoglobulin.
Monoclonal cryoglobulins were either of yG or yM class and about 95 % were associated with malignant neoplasia within the reticuloendothelial system: about 2 % of yG-myelomatosis had symptomatic cryoglobulinemia. That malignancy had been developing, albeit slowly, in this patient seemed probable from the findings of March 1967 which established (1) Bence-Jones proteinuria, (2) reduction of normal immunoglobulins, and (3) that the serum level of M-protein had risen to 1 g/100 ml. In several similar patients cytotoxic treatment had reduced the serum level of M-protein and relieved symptoms. screening of the chest, a calcified mass was seen in the heart which swung with a free range of movement during cardiac contractions. 1.1 1.67: Transferred to Guy's Hospital (Dr C G Baker).
On examination: Cardiovascular system: Jugular venous pressure -marked 'a' and systolic waves; pulse normal; sinus rhythm, 90/min; moderate right ventricular hypertrophy; no left ventricular hypertrophy; first and second heart sounds normal; systolic murmur, louder and full length pansystolic on inspiration, maximum left sternal edge; early diastolic sound internal to apex. Respiratory system normal. Abdomen normal. Central nervous system normal. 
